US005909205A 

United States Patent [19] [11] Patent Number: 5,909,205 

Furuhashi et al. [45] Date of Patent: Jun, 1, 1999 



[54] LIQUID CRYSTAL DISPLAY CONTROL 
DEVICE 

[75] Inventors: Tsutomu Furuhashi, Yokohama; 

Takeshi Macda, Yokosuka; Atsuhiro 
Higa, Yokohama; Hfsayuki Ohhara, 
Owariasahi; Hiroshi Kurihara, 
Chiba-ken; Naruhiko Kasai, 
Yokohama, all of Japan 

[73] Assignee: Hitachi, Ltd., Tokyo, Japan 

[21] Appl. No.: 08/770,373 

[22] Filed: Nov. 29, 1996 

[30] Foreign Application Priority Data 

Nov. 30, 1995 [JP] Japan 7-312483 

[51] Int. CI. 6 G09G 3/36 

[52] U.S. CI 345/98; 345/99; 345/132 

[58] Field of Search 345/100, 98, 99, 

345/87, 88, 89, 211, 212, 213, 3, 2, 1, 127, 
128, 129, 130, 131, 132 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,481,511 11/1984 Hammura et al 345/100 

4,990,904 2/1991 Zenda 345/3 

5,138,305 8/1992 Tomiyasu 345/3 



5,351,064 9/1994 Zenda 345/3 

5,508,714 4/1996 Zenda 345/3 

5,638,088 6/1997 Mano et al 345/100 

5,644,329 7/1997 Asari et al 345/100 

5,689,280 11/1997 Asari et al 345/100 

FOREIGN PATENT DOCUMENTS 

04-12393 1/1992 Japan . 

Primary Examiner — Xiao Wu 

Attorney, Agent, or Firm-^-Fay Sharpe Beall Fagan Minnich 
& McKee 

[57] ABSTRACT 

There is provided a liquid crystal display control device 
which can display pictures in a magnification mode by using 
only a memory having low-speed access and a low storage 
capacity. When a video signal has intermediate resolution or 
less, the enlargement processing is performed by a frame 
memory, a line memory and an enlargement processing 
control circuit. If the input operation and the output opera- 
tion to and from the frame memory are synchronized with 
each other, it is sufficient for the frame memory to have a 
storage capacity of two lines. When the video signal has the 
same high resolution as a liquid crystal display panel, the 
video signal is output through a gate circuit to a display 
timing generating circuit, and it is displayed in a through 
mode. In this case, no processing is performed by the frame 
memory or the like. 

12 Claims, 11 Drawing Sheets 
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FIG.9 
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LIQUID CRYSTAL DISPLAY CONTROL the basis of the clock signal CK2 for driving the liquid 

DEVICE crystal display, generated by the liquid crystal display circuit 

^ . ^ t*y t i - * w^ T , ,^v^^r 1109, and the control signal generated by the enlarged 

BACKGROUND OF THE INVENTION display circui , n £ 8> £ , hen the con f ro , 

1. Field of the Invention 5 signal RDCT to the frame memory circuit 1106. The clock 
The present invention relates to a liquid crystal display si g nal CK2 f <> r driving the liquid crystal display is set to 

control device which is used to reduce the storage capacity have a lon g er P eriod than the basic clock signal CK1. 

of a storage element required when an image formed from The control signal RDCT comprises a read clock signal 

video signals transmitted from a personal computer or the SRCK, a read reset signal RSTR, a write clock signal WCK, 

like is displayed in an enlarged mode on a liquid crystal 10 a reset write signal RSTWN, a read clock signal RCK, a 

display device. reset read signal RSTRN and a data selection signal SELDT. 

2. Description of Related Art Of mese signals, the read clock signal SRCK and the read 
A technique as disclosed in Japanese Laid-open Patent reset si S nal RSTR are su Pphed to the field memory 1201. 

Application No. Hei-4-12393 has been known as a liquid ^ write clock si S nal WCK > the resel write si S nal RSTWN, 

crystal display control device for displaying video informa- 15 the read clock si S nal RCK and the reset read si S nal RSTRN 

tion from a personal computer or the like while enlarging the are su PPhed to the line buffer 1202 of the frame memory 

video information. In this technique, a video signal trans- c,rcuit 1106 The data section signal SELDT are supplied 

milled from a personal computer or the like is temporarily t0 the ^ad-out data select circuit 1203 of the frame memory 

stored in a frame memory, and the stored data are read out 1106. 

at a timing which is compatible with a liquid crystal display 20 The read-out data select circuit 1203 selects any one of an 

operation. This technique will be described in detail with output data Dl of the field memory 1201 and an output data 

reference to FIGS. 12 and 13. D2 of the line buffer 1202, and outputs the selected data as 

FIG. 12 is a block diagram showing a control circuit in a frame memory read-out Dout. 
liquid crystal display device disclosed in Japanese Laid- 0n the basis of the data data, the frame memory read-out 
open Patent Application No. Hei-4-12393. In .FIG. 12, and display data generating circuit 1107 as described above 
reference numeral 1101 represents a video signal from the generates serial liquid crystal display data which are corn- 
personal computer or the like, and reference numeral 1102 patible with the liquid crystal display unit 1110. 
represents a synchronous signal. Reference numeral 1103 On the basis of the clock signal CK2 for driving the liquid 
represents a horizontal/vertical timing and basic clock gen- 3Q crystal display, the liquid crystal display circuit 1109 gen- 
erating circuit, reference numeral 1104 represents an auto- erates a liquid crystal display driving signal, a data shift 
matic input signal discriminant circuit, reference numeral clock signal and an alternating signal which are compatible 
1105 represents a frame memory data generating and frame with the format of the liquid crystal display unit 1110. 
memory write-in circuit, reference numeral 1106 represents The liquid crystal display unit 1110 displays a predeter- 
a frame memory circuit which comprises a field memory and 35 mined image on the basis of the liquid crystal display data 
a line buffer, reference numeral 1107 represents a frame output from the frame memory read-out and display data 
memory read-out and display data generating circuit, refer- generating circuit 1107 and the signal output from the liquid 
ence numeral 1108 represents an enlarged display control crystal display circuit 1109. 

circuit, reference numeral 1109 represents a liquid crystal The enlarged display control circuit 1108 judges whether 

display circuit, and reference numeral 1110 represents a 4Q an instruction for enlarging a part of the frame is made by 

liquid crystal display unit. an operator. If it is judged that the enlarge display instruction 

FIG. 13 is a block diagram showing the details of the is made, it controls the frame memory data generating and 

frame memory circuit 1106 shown in FIG. 12. In FIG. 13, frame memory write-in circuit 1105 and the frame memory 

reference numeral 1201 represents a field memory, reference read-out and display data generating circuit 1107 in accor- 

numeral 1202 represents a line buffer and reference numeral 45 dance with information on an indicated magnification rate, 

1203 represents a read -out data select circuit. an enlarging area, etc. 

In FIGS. 12 and 13, the horizontal/vertical timing and Further, the automatic input signal discriminant circuit 

basic clock generating circuit 1103 generates a horizontal 1104 discriminates, on the basis of the synchronous signal 

timing signal, a vertical timing signal and a basic clock 1102, an input video signal which is varied in accordance 

signal CK1 for controlling the operation of the frame 50 with, for example, the type of personal computer, and it 

memory data generating and frame memory write-in circuit controls the horizontal/vertical timing and basic clock gen- 

1105 on the basis of the horizontal and vertical synchronous eraling circuit 1103 in accordance with the discrimination 

signals 1102 for driving a CRT display device which are result. 

input from the personal computer or the like. According to the above-described technique, the enlarge- 

The frame memory data generating and frame memory 55 ment processing can be performed. However, since the input 

write-in circuit 1105 generates a control signal WRCT (write and output operations of the video signals are perfectly 

clock signal SWCK, write enable signal WE, reset write asynchronously controlled by using a field memory, the field 

signal RSTW) on the basis of the basic clock signal CK1, memory must have a storage capacity for storing video 

and outputs the control signal WRCT to the field memory information of at least one frame. The memory capacity in 

1201 (see FIG. 13). Further, using the frame memory data 60 which the video information of one frame can be stored is 

generating and frame memory write-in circuit 1105, memory not so small in the present memory technique, 

data Din of one frame which are generated on the basis of Furthermore, in the conventional technique as described 

the video signal 1101 input from the personal computer or above, all video signals are temporarily stored in the frame 

the like are successively written and temporarily stored into memory circuit 1106 so as to keep the read -out timing to the 

the field memory 1201. 65 liquid crystal display unit constant at all times. Therefore, 

Furthermore, the frame memory read-out and display data when a high-resolution video signal is input, a field memory 

generating circuit 1107 generates a control signal RDCT on to which high-speed access can be made is required irre- 
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spective of use and non-use of ihe enlargement-processing, be synchronized to the write-in operation of the video signal 

The use of a memory which can be accessed at high speed into the frarrie memory every time interval which is deter- 

is a factor preventing cost reduction of the display device, mined separately (the synchronization does-not used to be 

because such a memory is expensive. established at all times). Accordingly, it is sufficient for the 



SUMMARY OF THE INVENTION 



frame memory to have a storage capacity of only two lines. 
The calculation processing circuit performs predeter- 
An object of the present invention is to provide a liquid mined processing (for example, enlargement processing) on 
crystal display control device which performs enlargement the video signal read out from the frame memory and the 
processing while suppressing increase in memory capacity. video signal read out from the line memory, and then outputs 
Another object of the present invention is to provide a 30 the processed signals to the liquid crystal display panel, 
liquid crystal display control device which enables applica- When the predetermined processing is enlargement/ 
tion to high-resolution video signals irrespective of use of a reduction processing, the separately-determined time inter- 
memory having a low access speed (i.e., a cheap memory). val is set in accordance with the enlargement/reduction rate. 

A further object of the present invention is to provide a If the frame memory and the line memory are constructed 
liquid crystal display control device which can freely select 15 by a single kind of storage element, this is convenient from 
any image quality and any cost in accordance with a user's the standpoint of the simplicity of the device. According to 
request. the present invention, it is necessary to control the input and 

In order to attain the above objects, according to a first output operations asynchronously and to perform the input 
aspect of the present invention, a liquid crystal display and output operations at the same time. Accordingly, a FIFO 
control device for receiving an input video signal and type line buffer is most preferable as a storage element being 
outputting display data corresponding to the video signal to used in this embodiment (the same is true for other 
a liquid crystal display panel to display the picture of the embodiments). If the input video signal is processed in 
display data on the liquid crystal display panel, comprises a two-parallel mode, the frame memory may be constructed 
storage element for storing the input video signal, and using a FIFO type line memory having a storage capacity of 
memory control means for controlling the storage element to one line in an expansion direction. With this construction, 
store the input video signal at the timing corresponding to the data amount which can be processed within a unit lime 
the input timing of the video signal and to read out the video is doubled, and thus the data processing speed is enhanced, 
signal from the storage element at the timing corresponding According to a third aspect of the present invention, a 
to the output timing of the display data to the liquid crystal 3Q liquid crystal display control device for receiving an input 
display panel. video signal and displaying a picture corresponding to the 

Now, the operation of the first aspect of the present video signal on a liquid crystal display panel, comprises a 
invention will be described. The memory control means frame memory for storing the input video signal, a memory 
controls the video signal input from a personal computer or mount portion for being capable of mounting thereon a line 
the like to be stored into the storage element at the timing 35 memory which is separately provided to store a video signal 
corresponding to the input timing of the video signal. In read out from the frame memory, memory control means for 
addition, at the same time, the memory control means controlling an input/output operation of the video signal 
controls the video signal to be read out from the storage to/from the frame memory and an input/output operation of 
element at the timing corresponding to the output timing of the video signal to/from the line memory mounted on the 
the display data to the liquid crystal display panel. 40 memory mount portion, and a calculation processing circuit 
Accordingly, the storage element may be designed to have for performing predetermined processing on the video signal 
a storage capacity of only two lines. read out from the frame memory or the video signals read 

According to a second aspect of the present invention, a out from botD tne fr ame memory and the line memory 
liquid crystal display control device for receiving an input mounted on the memory mount portion, and then outputting 
video signal and displaying a picture corresponding to the 45 tne processed signal(s) to the liquid crystal display panel, 
video signal on a liquid crystal display, comprises a frame In this case, the calculation circuit is preferably designed 
memory for storing the input video signal, a line memory for to change its processing content in accordance with the 
storing a video signal read out from the frame memory, presence or absence of the line memory (i.e., the situation 
memory control means for controlling the data write-in and where the line memory is provided or not). The memory 
read-out operation of the video signal in and from the frame 50 mount portion is preferably designed so that a memory card 
memory and the line memory, and a calculation processing can be mounted on the memory mount portion. Further, the 
circuit for performing predetermined processing on the processing which is performed by the calculation processing 
video signal read out from the frame memory and the video circuit may contain the enlargement/reduction processing of 
signal read out from the line memory, and then outputting the picture corresponding to the video signal, 
the processed video signals to the liquid crystal display 55 n ow the operation of the third aspect of the present 
panel, wherein the memory control means synchronizes the invention will be described. The memory control means 
read-out of the video signal from the frame memory and the controls the input/output of the video signal to/from the 
write-in of the video signal into the frame memory every fr ame memory, the line memory mounted the memory 
time interval which is determined separately. mount portion (it may be formed as a memory card). The 

In this case, it is preferable that the frame memory has a 60 calculation processing circuit performs the predetermined 
storage capacity corresponding to two lines of the input processing (for example, the enlargement/reduction process- 
video signal. ing of the picture corresponding to the video signal) on the 
Now the operation of the second aspect of the present video signal which is read out from the frame memory and 
invention will be described. The memory control means the line memory mounted on the memory mount portion, 
controls the video signal input from a personal computer or 65 and then outputs the processed signal to the liquid crystal 
the like to be read out from the frame memory. In this case, panel. The calculation processing circuit changes its pro- 
the memory control means causes the read-out operation to cessing content in accordance with the presence or absence 
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of the line memory. Accordingly, the system can be con- 
structed so as to meet the image quality which is desired by 
a user and at a permissible cost in accordance with the 
situation where the line memory is provided or not. 

According to a fourth aspect of the present invention, a 
liquid crystal display control device for receiving an input 
video signal and displaying the picture corresponding to the 
video signal on the liquid crystal display panel, comprises 
resolution judgment means for judging the resolution of the 
input video signal, first processing means for directly out- 
putting the video signal as a bypass video signal, second 
processing means for performing predetermined processing 
on the input video signal and then outputting the signal as a 
processed signal, and timing adjusting means for adjusting 
an output timing of the signal output from the first process- 
ing means or the second processing means to the liquid 
crystal display panel, wherein the first processing means 
outputs the bypass video signal when a resolution of the 
video signal-which is judged by the resolution judgment 
means is coincident with the resolution of the liquid crystal 
display panel, and stops the output of the bypass video signal 
when the resolution of the video signal which is judged by 
the. resolution judgment means is not coincident with the 
resolution of the liquid crystal display panel, and wherein 
the second processing means stops the output of the pro- 
cessed signal when the resolution of the video signal which 
is judged by the resolution judgment means is coincident 
with the resolution of the liquid crystal display panel, and 
outputs the processed signal when the resolution of the video 
signal which is judged by the resolution judgment means is 
not coincident with the resolution of the liquid crystal 
display panel. 

In this case, the second processing means may perform 
the enlargement processing on the video signal. 

Now the operation of the fourth aspect of the present 
invention will be described. The resolution judgment means 
judges the resolution of the input video signal. The first 
processing means and the second processing means change 
their processing operations in accordance with the resolution 
judgment results. That is, when the resolution of the video 
signal which is judged by the resolution judgment means is 
coincident with the resolution of the liquid crystal display 
panel, the first processing means outputs the bypass video 
signal On the other hand, the second processing means 
stops the output of the processed signal. Conversely, when 
the resolution of the video signal which is judged by the 
resolution judgment means is not coincident with the reso- 
lution of the liquid crystal display panel, the second pro- 
cessing means performs the predetermined processing (for 
example, picture enlargement processing) on the input video 
signal, and then outputs the signal as a processed signal. On 
the other hand, the first processing means stops the output of 
the bypass video signal. The timing adjusting means adjusts 
the timing of the signal which is output from the first 
processing means or the second processing means, and then 
outputs the timing-adjusted signal to the liquid crystal 
display panel. 

As described above, the processing means (or processing 
route) of video signals is switched in accordance with the 
resolution. Thus, means which is applicable to any resolu- 
tion is not required to be used as an element constituting 
each processing means. For example, when the second 
processing means performs the enlargement processing or 
the like by using a frame memory or the like, the second 
processing means is not required to have the capability of 
processing the video signals of the same high resolution as 
the liquid crystal panel. Accordingly, a memory having a low 
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access speed and a low price may be used as the frame 
memory of the second processing means. 

As described above, according to the present invention, 
the enlargement display of video signals on the liquid crystal 
5 display panel can be performed by using a memory of low 
access speed and low price (for example, FIFO type line 
buffer). 

Furthermore, an enlargement processing method can be 
freely selected in accordance with the presence or absence of 
10 a line memory. Therefore, a user can select any suitable 
device construction in accordance with an application, a cost 
and image quality requested by the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the construction of a 
liquid crystal display control device according to a first 
embodiment of the present invention; 

FIG. 2 is a block diagram showing an internal construc- 
20 tion of a frame/line memory control circuit 112 and a 
memory access reconciling signal generator 213 of a display 
timing generating circuit 120; 

FIG. 3 is a diagram showing" an enlargement processing 
system based on a gradation integration method; 
25 FIG. 4 is a diagram showing an enlargement processing 
system based on a simple enlargement method; 

FIG. 5 is a timing chart showing the operation under 2->3 
enlargement based on the gradation integration method; 
30 FIG. 6 is a timing chart showing the operation under 4->5 
enlargement based on the gradation integration method; 

FIG. 7 is a timing chart showing the operation of a 
through mode when a memory is used; 

FIG. 8 is a block diagram showing the construction of a 
35 liquid crystal display control device according to a second 
embodiment of the present invention; 

FIG. 9 is a timing chart showing the operation under 2-*3 
enlargement based on the simple enlargement method; 

FIG. 10 is a timing chart showing the operation under 
40 4-*5 enlargement based on the simple enlargement method; 

FIG. 11 is a diagram showing a construction for detec ting 
a memory architecture; 

FIG. 12 is a block diagram showing a conventional liquid 
45 crystal display device; and 

FIG. 13 is a block diagram showing the details of a 
conventional frame memory circuit. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

50 

Preferred embodiments according to the present invention 
will be described hereunder with reference to the accompa- 
nying drawings. 

FIG. 1 shows a liquid crystal display control device 

55 according to a first embodiment of the present invention. As 
shown in FIG. 1, the liquid crystal display control device 
includes an A/D converter 104, a resolution judgment circuit 
107, a gate circuit 109, a frame memory 110, a line memory 
111, a frame/line memory control circuit 112, an enlarge- 

60 ment processing control circuit 118 and a display timing 
generating circuit 120. Needless to say, the liquid crystal 
display control device is used while connected to a personal 
computer 101 and a liquid crystal display panel 124. In the 
following embodiment, the liquid crystal display control 

65 device is assumed to be connected to the liquid crystal 
display panel 124 having high resolution (for example, 
1024x768 dots). 
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The A/D converter 104 digitizes an analog video signal 
102 output from the personal computer 101, and then 
outputs the digitized signal as a digital video signal 105 to 
the frame memory 110 and the gate circuit 109. Likewise, it 
converts a synchronous signal 103 output from the personal 5 
computer 101 to a digital signal and then outputs the digital 
signal as a dot clock 106 to the frame/line memory control 
circuit 112. The dot clock 106 represents a conversion speed 
of the A/D convenor 104. 

The resolution judgment circuit 107 judges the resolution 1C 
of the video signal 102 on the basis of the synchronous 
signal 103. The resolution judgment circuit 107 outputs the 
judgment result as a resolution judgment result 108 to the 
gate circuit 109, the frame/line memory control circuit 112 
and the display timing generating circuit 120. ^ 

The gate circuit 109 serves to perform bypass processing 
on the digital video signal 105. When the digital video signal 
105 having the resolution which is coincident with the 
resolution of the liquid crystal display panel 124 is input to 
the gate circuit 109, the gate circuit 109 opens its gate to ^ f 
output the digital video signal 105 as bypass data 117 to the 
display timing generating circuit 120. When the digital video 
signal having the resolution which is not coincident with the 
resolution of the liquid crystal display panel 124 is input, the 
gate circuit 109 closes its gate to inhibit the video signal ^ 
from passing therethrough. On the basis of the resolution 
judgment result 108 input from the resolution judgment 
circuit 107, the gate circuit 109 detects the resolution of the 
input video signal at this time. 

The frame memory 110 is adapted to temporarily store the 3C 
digital video signal 105. In this embodiment, a FIFO type 
line buffer memory having a storage capacity corresponding 
to two lines of the video signal 105 is used as the frame 
memory 110. The data which are temporarily stored in the 
frame memory 110 are output to the enlargement processing 35 
control circuit 118 and the line memory 111 as frame 
memory read data 115. The line memory 111 reads out the 
data stored in the frame memory 110 line by line and stores 
the read-out data therein to supply the data to the picture 
enlargement processing. The line memory 111 also has a 40 
capacity storage corresponding to two lines of the video 
signal 105. The data which are stored in the line memory 111 
are output as line memory read data 116 to the enlargement 
processing control circuit 118. 

In this embodiment, the input/output of the frame memory 45 
110 and the input/output of the line memory 111 are per- 
formed in synchronism with each other. Accordingly, no 
problem occurs even when the frame memory 110 has the 
storage capacity of only, two lines. This is one of the features 
of the present invention, and it will be described in detail 50 
later. The operation oT the memories 110 and 111 is con- 
trolled by the frame memory control signal 113 and the line 
memory control signal 114 which are input from the frame/ 
line memory control circuit 112. 

The frame/line memory control circuit 112 serves to 55 
control the operation of the frame memory 110 and the line 
memory 111. Therefore, the frame/line memory control 
circuit 112 generates the frame memory control signal 113 
and the line memory control signal 114 on the basis of the 
dot clock 106, the synchronous signal 103, the resolution 60 
judgment result 108 and a memory access reconciling signal 
123, and outputs these signals; to the frame memory 110 and 
the line memory 111. Further, it outputs a memory archi- 
tecture decode signal 206 as described later to the display 
timing generating circuit 120. 65 

The enlargement processing control circuit 118 performs 
the enlargement processing by using the frame memory read 
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data 115 and the line memory read data 116, and then outputs 
the enlargement-processed result as a video signal 119 to the 
display timing generating circuit 120. The enlargement 
processing itself by the enlargement processing control 
circuit 118 and the line memory 111 is basically the same as 
the conventional technique described above. 

The display timing generating circuit 120 serves to adjust 
the timing of each of the video signal 117 and the video 
signal 119 so as to meet the display timing of the liquid 
crystal display panel 124. After the timing adjustment, the 
display timing generating circuit 120 outputs these signals as 
a video signal 121 to the liquid crystal display panel 124. 
However, as described above, only one of the video signal 
117 and the video signal 119 is input to the display timing 
generating circuit 120 in accordance with the video signal 
105 which is input at that time, and both the signals are not; 
input at the same time. 

The timing adjustment operation of the display timing 
generating circuit 120 is also varied in accordance with the 
resolution judgment result 108 (i.e., the resolution of the 
video signal 105 which is input at that time). Further, the 
display timing generating circuit 120 generates a display 
timing signal 122 and the memory access reconciling signal 
123 on the basis of the synchronous signal 1Q3 and the 
resolution judgment result 108, and it outputs the display 
timing signal 122 to the liquid crystal display panel 124 
while outputting the memory access reconciling signal 123 
to the frame/line memory control circuit 112. The memory 
access reconciling signal 123 is the signal which is synchro- 
nous with the display timing of the liquid crystal display 
panel 124. The read-out of the data from the frame memory 
110 as described above is performed in synchronism with 
the memory access reconciling signal 123. The display 
timing signal 122 and the memory access reconciling signal 
123 are also varied in accordance with the resolution judg- 
ment result 108. 

This embodiment is characterized in that the timing of the 
digital video signal 105 and the timing of the frame memory 
read data 115 are synchronized with each other. Further, it is 
also characterized in that when the resolution of the analog 
video signal 102 (digital video signal 105) is coincident with 
the resolution of the liquid crystal display panel 124, the 
display data are output as the bypass data 117 through the 
gate circuit 109. With these features, a FIFO type line buffer 
having a low access speed and a low capacity like the line 
memory 111 may be used as the frame memory 110. 

Next, the operation of the liquid crystal display device 
according to this embodiment will be described with refer- 
ence to FIG. 1. 

The A/D convertor 104 converts the analog video signal 
102 to the digital video signal 105. In parallel to this 
conversion processing, the resolution judgment circuit 107 
performs the resolution judgment on the basis of the 
horizontal/vertical synchronous signal 103, Thereafter, the 
resolution judgment circuit 107 outputs the judgment result 
108 to the gate circuit 109, the frame/line memory control 
circuit 112 and the display uming generating circuit 120. 

The gate circuit 109, the frame/line memory control 
circuit 112 and the display timing generating circuit 120 
change their operation contents in accordance with the 
resolution judgment result 108. 

When the resolution of the video signal 105 is coincident 
with the resolution of the liquid crystal display panel 124, 
the gate circuit 109 opens its gate, and outputs the input 
digital video signal 105 as the bypass data 117 to the display 
timing generating circuit 120. The display timing generating 
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circuit 120 adjusts the timing of the bypass data 117, and 
then outputs the adjusted data as display data 121 to the 
liquid crystal display panel 124. Further, in addition, the 
display timing generating circuit 120 outputs the synchro- 
nous signal 103 as a display timing signal 122 to the Liquid 
crystal display panel 124, In this case (when the resolution 
of the video signal 105 is coincident with the resolution of 
the liquid crystal display panel 124), the frame/line memory 
control circuit 112 stops a memory access. 

When the resolution of the digital video data 105 is lower 
than the resolution of the liquid crystal display panel 124, 
the gate circuit 109 closes its. gate. Accordingly, no bypass 
data 117 is output. On the other hand, the frame/line memory 
control circuit 112 performs write/read control as described 
later on the frame memory 110 and the line memory 111. 
When the write/red control is performed, the digital video 
signal 105 is subjected to the enlargement processing or the 
like, and then output to the display timing generating circuit 
120. 

The write/read control will be hereunder described in 
detail. 

When the write/read control is started by the frame/line 
memory control circuit 112, the digital video signal 105 is 
first written in the frame memory 110. The display data 
which are written in the frame memory 110 are read out in 
conformity to the memory access reconciling signal 123 
(i.e., the display timing of the liquid crystal display panel 
124), and output as frame memory read data 115 to the 
enlargement processing control circuit 118 and the line 
memory 111. In this case, the data read-out operation from 
the frame memory 110 is performed in synchronism with the 
data write-in operation into the frame memory 110 every 
predetermined time interval (which is determined in accor- 
dance with an enlargement rate (magnification)). 
Accordingly, no problem occurs even when the frame 
memory 110 has the storage capacity corresponding to only 
two lines. 

The display data written in the line memory 111 are read 
out after a fixed delay time, and then output to the enlarge- 
ment processing control circuit 118. The enlargement pro- 
cessing control circuit 118 performs the enlargement pro- 
cessing on the basis of the frame memory read data 115 and 
the line memory read data 116, and then outputs the 
enlargement-processed result as the video signal 119 to the 
display timing generating circuit 120. The display timing 
generating circuit 120 adjusts the timing of the video signal 
119, and outputs the video signals after the timing adjust- 
ment as display data 121 to the liquid crystal display panel 
124 together with the display timing signal 122. The display 
timing signal 122 is generated on the basis of the synchro- 
nous signal 103 and the synchronous signal which is gen- 
erated in the display timing generating circuit 120, and then 
output to the liquid crystal display panel 124. 

Next, the frame/line control circuit 112 and a memory 
access reconciling circuit 213 in the display timing gener- 
ating circuit 120 shown in FIG. 1 will be described in detail 
with reference to FIG. 2. 

The frame/line control circuit 112 includes an input video 
signal activating circuit 204, a memory architecture decode 
circuit 205, an enlargement calculation decode circuit 207, 
an input horizontal synchronous signal synchronizing circuit 
209, an internal horizontal synchronous signal generating 
circuit 211, a memory access reconciling circuit 213, a frame 
memory write control circuit 214, a frame memory read 
control circuit 215, a line memory write control circuit 216 
and a line memory read control circuit 217. 
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The memory architecture decode circuit 205 decodes a 
mode signal 201 which is input from the external of the 
frame/line memory control circuit 112, and then outputs the 
decode result as a decode signal 206. The decode signal 206 
5 represents the memory architecture of the frame memory 
110 and the line memory 111. Table 1 represents a decode 
corresponding list of the mode signal 201 (the relationship 
between the mode signal and the memory architecture). 



15 



TABLE 1 


MODE0 


MODE1 


MEMORY ARCHITECTURE 


FRAME MEMORY 


LINE MEMORY 


0 


0 


USED 


USED 


0 


0 


USED 


UNUSED 


1 


1 


UNUSED 


UNUSED 



There are three memory architecture modes, namely a first 
20 mode in which both a. frame memory and a line memory are 
provided, a second mode in which only a frame memory is 
provided, and a third mode in which neither a frame memory 
nor a line memory is provided. In this embodiment, both the 
frame memory 110 and the line memory 111 are provided 
25 (see FIG. 1). Therefore, the mode signal 201 is "MODE 
(1;0)K0,0)". 

The enlargement calculation decode circuit 207 decodes a 
calculation mode signal 203 representing an enlargement 
calculation mode, and outputs the decode result as a decode 
30 signal 208. The calculation mode signal 203 is input from 
the external of the frame/line memory control circuit 112. 
Table 2 shows a corresponding decode list of the calculation 
mode signal 203. 



TABLE 2 



SCALE2 


SCALE1 


SCALE0 


CALCULATION MODE 


0 


0 


0 


THROUGH MODE WITHOUT 








MEMORY 


0 


0 


1 


THROUGH MODE WITH 








MEMORY 


0 


1 


0 


2—3 (GRADATION 








INTEGRATION) 


0 


1 


1 


2—3 (SIMPLE 








ENLARGEMENT) 


1 


0 


0 


4—5 (GRADATION 








INTEGRATION) 


1 


0 


1 


4—5 (SIMPLE 








ENLARGEMENT) 



50 The mode signal 201 and the calculation mode signal 203 
are fixed level signals which are logically equal to "H" or 
"L". 

In this case, the following six modes are assumed to be 
provided as the calculation mode: a through mode (presence 

55 of memory/absence of memory), 2-»3 enlargement 
(gradation integration method/simple enlargement method), 
and 4-*5 enlargement (gradation integration method/simple 
enlargement method). The through mode is a mode in which 
a video signal having the resolution which can be displayed 

60 while enlarged is directly displayed in an input size while 
subjected to no enlargement processing. The gradation inte- 
gration method is a system in which each dot is weighted 
with gradation and then subjected to predetermined calcu- 
lation processing, and then the data thus obtained are 

65 matched to the dots of the liquid crystal display panel 124 to 
increase the number of dots (see FIG. 3). The simple 
enlargement method is a system in which some dots are 
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INPUT MODE 


CONVERSION RATE 


SIZE AFTER CONVERSION 


640*350 


2—3 


960*525 


640*400 


2—3 


960*600 


640*480 


2—3 


960*720 


800*600 


4—5 


1000*750 


1024*768 


THOUGH 


1024*768 
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displayed so as to correspond to two dots of the liquid crystal memory 110. The line memory write control circuit 216 and 

display panel 124 while the other dots are displayed so as to the line memory read control circuit 217 serve to control the 

correspond to one dot of the liquid crystal display panel 124 line memory 111. 

(see FIG. 4). Although not shown in FIG. 2, the resolution judgment 

The circuit construction shown in FIG. 1 is set to any one 5 signal 108 is input to each element of FIG. 2. The frame/line 

calculation mode of the through mode (in the presence of mem control circuit 112 and the display timing generat- 

memory) SCALE(2:0)»(0,0 ,1) 2-3 en argement { drcuil 12Q are tQ switch (he tion f nGS 

(gradation integration method), "SCALE(2:0H0 1 0)", 5 * ? (p , GS 9 and ^ ^ embodiment described 

4—5 enlargement (gradation integration method) SCALE , . x > , . iL . c . . . - , 

ri.n\ /i n a\» i .u v *u i • later) in accordance with the value of the resolution ludg- 

(2:0)=(1,0,0) . In this case, the enlargement size , n J . . ine J 6 

(magnification) is set to 2-3 (1.5 times) or 4-5 (1.25 menl slgnaJ 1U8 " 

times). However, these values are merely examples, and the Next > the enlargement processing operation of the frame/ 

enlargement size is not limited to these values. Any mag- line memory control circuit 112, etc. will be described with 

nification rate may be set. reference to FIGS. 5 to 7. 

Table 3 shows an enlargement-size list in each input 15 FIG. 5 is a timing chart showing the 2—3 enlargement 

mode, (gradation integration method) operation of the frame/line 

memory control circuit 112. FIG. 6 is a timing chart showing 

TABLE 3 m e 4~*5 enlargement (gradation integration method) opera- 
tion. FIG. 7 is a timing chart showing the through-mode 

2Q operation when the memory is used. 

The input video signal activating circuit 204 activate the 
frame memory write control circuit 214 at a predetermined 
timing which is determined on the basis of the synchronous 
signal (VSYNC-N/HSYNC-N) 103 and the dot clock 106. 
25 The activated frame memory write control circuit 214 
generates a write signal (clock: FWCLK/write reset: 

In this case, the liquid crystal display panel 124 is FRSTW-N) of the frame memory 110 on the basis of the 

assumed to have a high resolution of 1024x768 decode signal 206 and the dot clock 106. The write signal 

(XGAmode). Only the input mode of an intermediate reso- constitutes a part of the frame memory control signal 113 of 

lution of 800x600 (SVGA) corresponds to the enlargement 3Q FIG. 1. The write operation into the frame memory 110 in 

of 4—5 (1.25 times). The input modes of the other low accordance with the write signal 113 is performed in syn- 

resolutions correspond to the enlargement of 2—3 (1.5 chronism with the horizontal synchronous signal (HSYNC- 

times). The input mode having the same resolution (1024x N) 103 in all the modes shown in FIGS. 5 to 7. 
768 (XGA)) as the liquid crystal display panel 124 corre- The control content of the frame memory read control 

sponds to the through mode. 35 c i rcu i t 215 is identical to that of the line memory write 

The synchronizing circuit 209 in FIG. 2 synchronizes the control circuit 216. This is because in the case of the 

input horizontal synchronous signal 103 and a reference enlargement processing based on the gradation integration 

clock 202 which serves as a reference for the display timing, method (see FIGS. 5, 6), the data read out from the frame 

and then outputs as an input horizontal synchronous signal memory 110 are immediately written into the line memory 

210 to the internal horizontal synchronous signal generating 40 111. For example, in the case of FIG. 5, the read-out 

circuit 211. The reference clock 202 is input from a clock (FRData 115) operation of data from the frame memory 110 

which is provided at the outside of the frame/line memory and the write-in (LWDatallS) operation of data into the line 

control circuit 112. memory 111 are performed at the same timing at all times. 

The internal horizontal synchronous signal generating The read-out operation of data from the line memory 111 

circuit 211 synthesizes the input horizontal synchronous 45 is performed before the write-in cycle (before the time 

signal 210 and an internal horizontal synchronous signal corresponding to two dot clocks in this embodiment) 

produced therein, and then outputs the synthesized signal as because the write-in operation into the line memory 111 is 

an output horizontal synchronous signal 212 to the memory made possible. 

access reconciling circuit 213. with respect to the vertical direction, the synchronization 

The memory access reconciling circuit 213 serves to 50 of the input/output operation is performed at a constant time 

adjust the access timing to the frame memory 110 and the interval. That is, the input horizontal synchronous signal 

line memory 111. The memory access reconciling signal 123 synchronizing circuit 209 synchronizes the input horizontal 

which is output from the memory access reconciling circuit synchronous signal (HSYNC-N) 103 and the display timing 

213 is used to determine a method for accessing the frame reference clock 202, and then outputs it as the input hori- 

memory 110 and the line memory 111 when the display of 55 zontal synchronizing signal 210. The internal horizontal 

each of the through mode, the gradation integration mode synchronous signal generating circuit 211 synthesizes the 

and the simple enlargement mode is performed in accor- input horizontal synchronous signal 210 with the internal 

dance with the memory architecture of the mode signal 201 horizontal synchronous signal produced therein, and then 

and the calculation mode signal 203. Specifically, it is used outputs the thus-synthesized signal as an output horizontal 

to select an operation sequence shown in a horizontal- 60 synchronous signal 212 to the memory access reconciling 

direction memory access timing chart in FIGS. 5 to 7 (FIGS. circuit 213. In the case of the 2—3 enlargement (gradation 

9 and 10 in a second-embodiment as described later). The integration method), the internal horizontal synchronizing 

memory access reconciling circuit 213 is actually contained signal generating circuit 211 causes the output horizontal 

in the display timing generating circuit 120 shown in FIG. synchronous signal 212 to be synchronized to the input 

1- 65 horizontal synchronous signal (HSYNC-N) 103 every time 

The frame memory write control circuit 214 and the frame the input horizontal synchronous signal (HSYNC-N) 103 is 

memory read control circuit 215 serves to control the frame output twice. After the synchronization, it generates the 
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TABLE 4 


5 TYPE 


MAKER 


ARCHITECTURE 


CYCIJE TIME (ns) 


HM63021 


HITACHI 


2k*8bit 


28 


UPD485505 


NEC 


5k*8bit 


25 
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output horizontal synchronous signal 212 twice until the having the intermediate resolution is equal to 50 MHz. 
next synchronization is started (see FIG. 5). 

On the other hand, in the case of the 4^5 enlargement 
(gradation integration method), the internal horizontal syn- 
chronous signal generating circuit 211 synchronizes the 
output horizontal synchronous signal 212 every time the 
input horizontal synchronous signal (HSYNC-N) 103 is 
output four times. After the synchronization, it generates the 

output horizontal synchronous signal 212 four times until ,„ ^ since ^ dala ^ be subjec(ed tQ 

the next synchrony™ is started (see FIG. 6). The switch- 10 ^ d ^ , he ^ clock d , 0 ^ MHz 

mg operation of the processing in accordance with the . . f , e r .u • ♦ *• . f cnun 

& tn t . , .f . . 6 . c . .... which is a half of the input operation speed of 50 MHz. 

magnification as described above is performed on the basis A ,. . iU - u »• f.u a iruu 

e f L , , . „„ 0 v According to this embodiment, the video signal of high 

of the decode signal 208. i • a *u u -.1 .u ha ,? 

& resolution is passed through neither the memory 110 nor the 

The memory access reconciling circuit 213 generates the mem ory 111. Accordingly, the memories 110 and 111 may 
memory access reconciling signal 123 on the basis of the be des i gned t0 be usable for the dot clock 25 MHz. On the 
output horizontal synchronous signal 212, and outputs the other hand> when the present invention is not applied, the 
signal 123 to the frame memory read control circuit 215, the video signal of ^ resolmion (XGA mode) must be also 
line memory write control circuit 216 and the line memory passed through the memories no and m , and then sub- 
read control circuit 217. j ected t0 tne processing. Therefore, in this case, the input 

The frame memory read control circuit 215, the line processing speed is increased to 70 MHz, and the dot clock 

memory write control circuit 216 and the line memory read is also increased to 37.5 MHz. In order to match the memory 

control circuit 217 are supplied with the memory architec- t 0 such a high input processing speed and such a high dot 

ture decode signal 206, the enlargement calculation decode clock, the memory is required to be an expensive and 

signal 208 and the reference clock 202 as well as the high-speed memory. 

memory access reconciling signal 123. In accordance with 25 ^ a second embodiment accordiD g t0 lhe present 

these signals 202 206, 208 and 123, the frame memory read inveDt ion will be described with reference to FIG. 8. 

control circuit 215 generates and outputs the frame memory , , 

read control signal (clock: FRCLK/read reset: FRSTR-N). . ™, e xc ° ad embodiment of the .present invention uses the 

The frame memory read control signal constitutes a part of sun P le ™>*od (see FIG. 4) as the enlargement 
the frame memory control signal 113 of FIG. 1. 30 P rocess ! n f s y slem - Accordingly, no line memory is 

T . , . . . mounted. A portion which is surrounded by a broken line in 

Likewise, the line memory write control circuit 216 pjQ. 8 is a different portion from the first embodiment (see 

generates a line memory write control signal (clock: pjQ j\ 

LWCLK/write reset: LRSTW-N). The line memory write ' l," . , ,„ , , „ , , 

control signal and the line memory read control signal „ FIGS. 9 and 10 are timing charts for the 2-»3 enlargement 

constitute the line memory control signal 114 in FIG. 1. 35 P^fing ™<* 'he 4-5 enlargement processing which are 

0 . . - « • i . . * based on the simple enlargement method (see FIG. 4), 

Since no enlargement is performed in the through mode , ™ r . r - . v . , . /, 

. # . i? 4U / r-T^ t\ i *u respectively. The synchronization of the input horizontal 

under the presence of the memory (see FIG. 7), only the r , ; . ,; 4 . f «. . , ■ 

e ha ■ a e n- . i synchronous signal by the frame/line memory control circuit 

frame memory 110 is used. The frame/line memory control & 4 . J , 4 , . 4 ... /. . 

. t . . . , , . 112, the generation of the internal horizontal synchronous 

circuit 112 generates the output horizontal synchronous Afi . . , & - , • t . ' tL c t 

i in » .u *• • *u * u • * i signal, etc. are performed in the same manner as the first 

signal 212 at the same timing as the input horizontal 6 , ' . c a. • u i • 

& , -iiA^At. a i ■ embodiment. Therefore, the circuit shown in FIG. 2 is 

synchronous signal 103. A frame memory read cycle is 4l .... , ... 

* j *4i_ j i * * j • - r/1 directly used in the second embodiment, 

repeated with a delay time corresponding to one line (1 3 

horizontal period) with respect to a frame memory write ^ control switching operation of the gradation integra- 

C y C l e tion method and the simple enlargement method is per- 

As described above, according to the first aspect of the formed on the basis of the decode signal 208 which is 
present invention (FIGS. 1 and 2), the enlargement display obtained by decoding the calculation mode signal 203 (see 
based on the gradation integration method and the through 2 > 1D the enlargement calculation decode circuit 207. 
display using the memory can be performed. Furthermore, Bot h tne 2_ * 3 simple enlargement processing and the 
the read and write operations of the frame memory 110 are 50 4 ~* 5 sim P le enlargement processing are performed by read- 
performed in synchronism with each other, so that the FIFO in S tne firsl Iine from lhe frame memory 110 twice. Even 
type line buffer having a storage capacity of two lines may when tne line memory 111 is mounted, the simple enlarge- 
be used as the frame memory 110. ment processing can be performed by invalidating the read/ 

When the analog video signal 102 having the same high contro1 10 the line memory 111. 
resolution as the liquid crystal display panel 124 is input, the 55 The liquid crystal display control device as described 

through display is performed by bypassing the frame above can change its enlargement processing content (that 

memory 110 and the line memory 111. Accordingly, any is, image quality) in accordance with the presence or 

memory having a processing speed at which a video signal absence of the line memory. In this case, no change is 

of intermediate resolution or less can be processed may be required to the control circuit. Accordingly, if the line 
used as the memories 110 and 111, and thus a cheap and 60 memory 111 is designed like a memory card and it is allowed 

low-speed memory may be used. to be freely mounted on the device, a user can freely select 

Table 4 shows examples of the frame memory 110 and the t he enlargement processing method (image quality) in accor- 

line memory 111 which are usable for the two-parallel dance with the application, the cost, etc. 

processing under the condition that the resolution of the Detection of the memory architecture when the line 
liquid crystal display panel 124 is equal to 1024x768 (XGA 65 memory 111 is designed in the form of a memory card, will 

mode), the display processing speed is equal to 30 MHz, and be described with reference to table 5 and FIG. 11. In the 

the maximum input operation speed of the video signal following description, it is assumed that the mode signal in 
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accordance with the memory architecture is set as shown in 
the table 5. 



TABLE 5 



MODEl 


MODEO 


MEMORY ARCHITECTURE 


L 


L 


NO 


L 


H 


FRAME MEMORY 


H 


H 


FRAME/LINE MEMORY 



5 



In the through mode in the absence of the memory, 
resistors R2 and R3 are mounted, and MODE (1:0) signal is 
logically set to "L" level. When only the frame memory is 
mounted and the simple enlargement processing is 
performed, MODE (1:0) is set to (L,H) by mounting the 15 
resistor Rl in place of the resistor R2. Further, when a 
memory card is mounted as the line memory, one end of a 
resistor R4 which is mounted on the memory card is 
connected to a MODEl terminal, so that the terminal is 
logically set to "H" level. That is, MODE (1:0) is set to 20 
(H,H) level. Accordingly, both the frame memory and the 
line memory are recognized to be mounted, and the grada- 
tion integration processing is allowed. 

The "storage means" as described in the claims corre- 
sponds to the frame memory 110, the line memory 111 in the 25 
abovedescribed embodiments. The "memory control means" 
corresponds to the frame/line memory control circuit 112, 
etc. The "calculation processing circuit" corresponds to the 
enlargement processing circuit 118, etc. The "memory 
mount portion" corresponds to a slot or the like on which the 3Q 
line memory is mounted. The "resolution judgment means" 
corresponds to the resolution judgment circuit 107. The 
"first processing means" corresponds to the gate 109. The 
"second processing means" corresponds to the frame 
memory 110, the line memory 111, the enlargement pro- 35 
cessing circuit 118, etc. The "timing adjusting means" 
corresponds to the display timing generating circuit 120. 

What is claimed is: 

1. A liquid crystal display control device for receiving an 
input video signal and displaying a picture corresponding to 4Q 
the video signal on a liquid crystal display panel, compris- 
ing: 

a frame memory for storing the input video signal; 

a memory control circuit for controlling a data write-in 

operation of the input video signal into said frame 45 

memory; 

a calculation processing circuit for performing predeter- 
mined processing on a frame memory read signal read 
out from said frame memory; and 

a display timing generating circuit for adjusting an output 50 
timing of a processed video signal processed by said 
calculation processing circuit, to a timing correspond- 
ing to the liquid crystal display, wherein said memory 
control circuit synchronizes the data write-in operation 
of the input video signal into said frame memory with 55 
the output timing of the processed video signal adjusted 
by said display timing generating circuit. 

2. The liquid crystal display control device as claimed in 
claim 1, wherein said frame memory has a storage capacity 
corresponding to two lines of the input video signal. 60 

3. The liquid crystal display control device as claimed in 
claim 1, wherein said predetermined processing which is 
performed by said calculation processing circuit includes 
either an enlargement processing or a reduction processing 

of the picture corresponding to the video signal. 65 

4. The liquid crystal display control device as claimed in 
claim 1, further comprising: 
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a line memory for storing the frame memory read signal 

read out from said frame memory; 
wherein said memory control circuit synchronizes a data 

write-in operation of the frame memory read signal into 

said line memory with the timing generated by said 

display timing generating circuit. 

5. The liquid crystal display control device as claimed in 
claim 1, comprising: 

a memory mount portion for mounting thereon a line 
memory which is separately provided to store the frame 
memory read signal from said frame memory. 

6. A liquid crystal display control device for receiving an 
input video signal and displaying a picture corresponding to 
a video signal on a liquid crystal display panel comprising: 

a frame memory for storing the input video signal; 
a memory mount portion for mounting thereon a line 
memory which is separately provided to store a frame 
memory read signal read out from said frame memory; 
memory control means for controlling an input/output 
operation of the frame memory and an input/output 
operation of the line memory mounted on said memory 
mount portion; and 
a calculation processing circuit for performing a prede- 
termined processing on the frame memory read signal 
from the frame memory, or from both the frame 
memory read signal and a line memory read signal 
from the line memory mounted on said memory 
portion, and then outputting a processed video signal to 
said liquid crystal display panel, wherein said calcula- 
tion circuit is designed to change its processing content 
in accordance with either the presence or absence of 
said line memory. 

7. The liquid crystal display control device as claimed in 
claim 6, wherein said memory mount portion is designed so 
that a memory card can be mounted on said memory mount 
portion. 

8. A liquid crystal display control device for receiving an 
input video signal and displaying a picture corresponding to 
an output video signal on a liquid crystal display panel, 
comprising: 

storage means for storing the input video signal; 
conversion means for converting the input video signal 
stored by the storage means into a processed video 
signal corresponding to a resolution of the liquid crystal 
display panel; 

timing adjusting means for adjusting an output timing of 
the processed video signal converted by said conver- 
sion means, to an output timing corresponding to the 
liquid crystal display panel; and 
memory control means for synchronizing timing for stor- 
ing the input video signal into said storage means with 
the output timing adjusted by said timing adjusting 
means. 

9. The liquid crystal display control device as claimed in 
claim 8, further comprising: 

resolution judgment means for judging whether or not a 
resolution of the input video signal corresponds to a 
resolution of the liquid crystal display panel; and 
bypass means for bypassing the conversion means when 
the resolution of the input video signal corresponds 
with the resolution of said liquid crystal display panel. 

10. The liquid crystal display control device as claimed in 
claim 8, wherein the conversion means either enlarges or 
reduces the picture corresponding to the output video signal. 

11. An information processing device for outputting an 
output video signal to a liquid crystal device panel, com- 
prising: 
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a central processing unit; 

a frame memory for storing an input video signal; 

a memory control circuit for controlling a data write-in 
operation of the input video signal into said frame 
memory; 5 

a calculation processing circuit for performing a prede- 
termined processing of a frame memory read data 
signal read out from said frame memory; and 

a display timing generating circuit for adjusting an output ^ 
timing of a processed video signal processed by said 
calculation processing circuit, to a timing correspond- 
ing to the liquid crystal display, wherein said memory 
control circuit synchronizes the data write-in operation 
of the input video signal into said frame memory with ^ 
the output timing of the processed video signal adjusted 
by said display timing generating circuit. 

12. A liquid crystal display device for receiving an input 
video signal and displaying a picture corresponding to a 
video signal on a liquid crystal display panel, comprising: 
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a liquid crystal display panel; 

a frame memory for storing the input video signal; 

a memory control circuit for controlling a data write-in 
operation of the video signal into said frame memory; 

a calculation processing circuit for performing a prede- 
termined processing of the video signal read out from 
said frame memory; and 

a display timing generating circuit for adjusting an output 
timing of a processed video signal processed by said 
calculation processing circuit, to a timing correspond- 
ing to the liquid crystal display, wherein said memory 
control circuit synchronizes the data write-in operation 
of the input video signal into said frame memory with 
the output timing of the processed video signal adjusted 
by said display timing generating circuit, 

***** * 
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